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Objectives: To develop and validate a disease-speciﬁc Quality of Life (QOL) measure for a specialized
osteoarthritis (OA)-Kashin-Beck disease (KBD).
Methods: The standard methodology used for developing QOL instruments was employed. In phase 1,
initially a group of health care professionals (HCPs) and KBD patient deﬁned the overall concept of
KBDQOL. It was followed by generation of an item pool through literature review, in-depth interview of
20 KBD patients and eight KBD HCPs and four focus group discussions. In phase 2, 368 KBD patients were
interviewed and the reinterview of 95 participants, 10e14 days later assessed the reproducibility of the
KBDQOL instrument.
Results: A 37 items draft instrument was devised during phase 1. Principal Component Analysis (PCA)
revealed six domains: physical function, activity limitation, social support, economics, mental health, and
general health. Cronbach’s alphas of six domains ranged from 0.77 to 0.90. The testeretest reliability
(intraclass co-relation coefﬁcient) of six domains was satisfactory, and ranged from 0.73 to 0.90. The
smallest detectable change ranged from 13.2 to 30.2 points at the individual level and from 1.4 to 3.1
points at the group level for different domains. The construct validity was adequate when co-related with
the EQ-5D (spearman co-relation coefﬁcients: 0.49e0.61) and WHOQOL-BREF (spearman co-relation
coefﬁcients: 0.53e0.68). This resulted into the ﬁnal version of KBDQOL instrument having 28 items
and six domains.
Conclusions: The KBDQOL is a simple and easy to use 28-item six dimensional questionnaire. The
measure has been developed as a true patient-based questionnaire and demonstrates good measure-
ment properties.
 2012 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.Introduction
Kashin-Beck disease (KBD) is a special osteoarthropathy with an
endemic distribution in eastern Siberia, North Korea and the
diagonal broad belt extending fromnorth-eastern to south-western
China1,2. The disease initiates typically in early childhood with
a ﬁxed ﬂexion of the terminal joint and/or radiological changes in
the metaphyseal area of ﬁngers. It results into enlarged joints,
arthritic pain, limited mobility, shortened upper and lower limbs,
with its severe forms resulting in dwarﬁsm3.o: X. Guo, School of Public
ronment and Gene Related
ad, Xi’an Jiaotong University,
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s Research Society International. PIn China there are 366 KBD endemic counties with 0.66 million
KBD patients in a total population of 105.08 million4. It is most
prevalent in Tibet, Qinghai, Shaanxi, and Sichuan provinces5,6. Most
of the KBD endemic areas are rural and the population is poor living
in low socio economic conditions2. KBD patients have a poor health
related quality of life as compared to the other chronic musculo-
skeletal diseases7.
A number of tools have been used to measure the different
dimensions of health status in patients with osteoarthritis (OA):
WOMAC8, Lequesne’s index9, SF-3610, and EQ-5D11. WOMAC and
Lequesne’s index are widely used to measure pain and function for
hip and knee OA, but the other domains of Quality of Life (QOL) are
not taken into account. SF-36 and EQ-5D have been widely used in
studies of OA patients11e14, but a generic instrument tends to be
less responsive than speciﬁc instruments, The Health Related
Quality of Life (HRQOL) of KBD was measured recently for the ﬁrst
time using a generic instrument EQ-5D7. The results of the study
showed that KBD had a severe impact on patients’ health relatedublished by Elsevier Ltd. All rights reserved.
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sions of pain/discomfort, mobility and anxiety/depression. KBD
patients have a higher percentage of reporting any problems in
each of EQ-5D dimensions, lower EQ-5D index and Visual Analog
Scale (VAS) scores than non-KBD participants and general pop-
ulation in Beijing. The most affected dimension is pain/discomfort,
followed by mobility, anxiety/depression, usual activities, and self-
care being the last. EQ-5D was used because of non-availability of
a speciﬁc instrument which can measure HRQOL related to KBD.
There are some speciﬁc instruments available for measuring
HRQOL of OA. But keeping in view some peculiar features of KBD,
such as its initiation in early childhood and signs and symptoms
more severe as compared to OA with the worst forms resulting in
dwarﬁsm, very short upper limbs and deformed, painful joints with
limited mobility3,15,16, a need was felt to develop a HRQOL instru-
ment speciﬁc to KBD.
The aim was to develop a quality of life instrument that can
capture KBD characteristics, and satisfy the psychometric proper-
ties required for use in clinical trials and observational studies.Methods
The standard methodology17e19 used for development and
validation of QOL instruments was employed in this study. The
results of the study were reported following COSMIN (COnsensus-
based Standards for the Selection of Health Measurement Instru-
ments) checklist20 as closely as possible.
It consists of two phases. In the ﬁrst phase HRQOL instrument
for KBDwas developed and it was followed by the second phase for
its validation. The interviews in both phases were conducted in
Chinese language by the researchers themselves and local health
staff who were especially trained for this purpose.Phase 1: Development of the HRQOL instrument for KBD
The development phase for the instrument consisted of three
stages which involved (1) deﬁning the concept of KBDQOL, (2)
identifying its domains, and (3) generating the item pool through
a broad literature review, interviews and cognitive debrieﬁng.
Deﬁning the concept of KBDQOL and its domains
KBD patients and experts from different ﬁelds associated with
KBD and QOL such as clinicians, public health professionals,
psychologist and sociologist deﬁned the overall concept of KBDQOL
and different possible domains associated with it. The identiﬁed
domains were then classiﬁed, based on the World Health Organi-
zation (WHO) deﬁnition of health and quality of life21.
Generating the item pool through literature review and interviews
The available literature dincluding physical (WOMAC,
Lequesne’s index, SF-36, WHOQOL-10022 etc.), psychological, and
social characteristic of KBD and other related musculoskeletal
disorders, especially OAd was extensively reviewed to gather
questions that could be included in the HRQOL instrument for KBD.
Four focus group discussions (FGDs)23 were held in Chinese
language. Two FGDs were participated by the KBD patients of
different severity and two by the health care professionals (HCPs).
Each FGD was attended by ﬁve participants. The semi-structured
in-depth interviews24 were conducted with 20 patients of KBD
and eight KBD HCPs. The semantic theme content analysis of the
tape-recorded and transcribed interviews were conducted by four
sociologists and psychologists based on WHOQOL framework. As
a result of literature review, FGDs and in-depth interviews, 11
domains of KBD HRQOL including 69 items were identiﬁed.Cognitive debrieﬁng
The draft questionnaire based on the 69 items was put forward
to 17 KBD patients and three KBD health professionals who were
asked to point out any important areas and aspects of the KBDQOL
not covered by the questionnaire. They were also asked to point out
duplicate, and irrelevant items. The inclusion of a new item was
based on the criteria of agreement of one-third of the patients or
experts, while any irrelevant or duplicate itemwas deleted if agreed
to by at least two-third of the patients or experts. Based on these
criteria 32 duplicated and irrelevant items were removed. The
remaining 37 items were grouped and placed into hypothesized
domains based upon content and were converted into a ﬁve-point
Likert-type25 questionnaire having seven domains of HRQOL. The
seven domains were physical function and activity limitation, pain
and discomfort, diet and sleeping, mental health, social support,
economics, and general health.
Phase 2: Validation of the Instrument
To develop the validity of the instrument a cross-sectional
survey was conducted and patients were recruited from six
villages of the KBD endemic areas of Shaanxi province which is one
of the most endemic provinces for KBD5,6. The patients were
diagnosed on the basis of standard criteria for the diagnosis of KBD
in China3. The most signiﬁcant and agreed criterion for the diag-
nosis of KBD is an individual who has resided in a KBD endemic
area for at least 6 months showing the following clinical or radio-
logical changes; (1) Radiological changes in the distal end of the
bones of the middle and proximal phalanges of the index and ring
ﬁngers. (2) Focal or irregular premature closure of the epiphysis. (3)
Limited motion and enlargement of peripheral joints, deformities
and dwarﬁsm. (4) Involvement of multiple joints by non-
inﬂammatory lesions3,26. The disease can be classiﬁed into three
degrees3,27,28; the ﬁrst degree e ﬂexion of the terminal part of the
ﬁngers or crooked ﬁngers and arthritic pain in knee and ankle joints
with enlarged ﬁnger joints, the second degree e shortened ﬁngers
and clinical symptoms of the ﬁrst degree, the third degree e
retarded growth or dwarﬁsm and clinical symptoms of the second
degree. Those having any other osteoarthritic disease were
excluded from the study.
All participants were informed about the study. They were
interviewed, after obtaining their written consent to participate,
with a battery of questionnaires including Chinese versions of EQ-
5D29 and WHOQOL-BREF30,31 both duly validated for the Chinese
population, KBDQOL instrument and a general questionnaire to
gather their socio-demographic proﬁle. A total 368 patients
participated in the study. A second interview was performed
10e14 days later to assess the reproducibility of KBDQOL. The time
interval between the two interviews was kept in that range so that
it should not be so short that the interviewees may recall their ﬁrst
responses and at the same time not long enough to alter the disease
condition32. Before performing the second interview, the patients
were inquired about any change in their physical or mental health
as compared to the time of the ﬁrst interview held 10e14 days
earlier. Those reporting any change were excluded from the
second interview. 95 patients of the ﬁrst interview were included
for the second interview.
Statistical analysis
Internal consistency
Principal Component Analysis (PCA) was used to assess inter-
related variables or components of QOL within the questionnaire
items33. The number of factors to be retained was determined and
based on scree plot and eigenvalue  1. Varimax rotation was
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items grouped together in one domain were grouped coherently
or not?
Each domain score was measured by calculating average score
and total score of all items of the respective domain. The higher
values indicated better QOL. The missing values were replaced with
mean values of the other items in corresponding domain only if
more than half of the items were completed in the domain. The
instrument was assessed for internal consistency using Cronbach’s
alpha, and domains were considered to represent a similar
construct when alpha is approximately 0.8034.
Testeretest reliability
Testeretest reliability was assessed by computing the intraclass
co-relation coefﬁcient (ICC)35. An ICC of more than 0.80 indicated
excellent reproducibility, the one between 0.61 and 0.80 showed
moderate reproducibility and the one between 0.41 and 0.60
indicated fair reproducibility36.
Measurement error
Measurement error is the systematic and random error of
a patient’s score that is not attributable to true changes in the
construct to be measured37. Measurement error is expressed as
a Standard Error of Measurement (SEM) which is calculated as
SD
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
1 ICC
p
, where SD is the SD of scores from all subjects and
ICC is the reliability coefﬁcient32,38. The smallest detectable change
(SDC) was calculated as SEM 1:96
ﬃﬃﬃ
2
p
at the individual level
and SEM 1:96
ﬃﬃﬃ
2
p
=
ﬃﬃﬃ
n
p
at the group level38,39. A change larger
than the SDC was considered as a real change. A 95% conﬁdence
interval (CI) for the SDC was calculated using upper and lower
conﬁdence limits of the ICC.
Construct validity
Construct validity is the degree to which scores of an HR-PRO
instrument are consistent with a priori hypothesis based on the
assumption that the HR-PRO instrument validly measures the
construct to be measured37. Construct validity was assessed with
reference to instrument: EQ-5D29,40, andWHOQOL-BREF41. The EQ-
5D questionnaire consisted of EQ-5D descriptive system and the
EQ-5D VAS. Descriptive system of EQ-5D consisted of ﬁve dimen-
sions: mobility, self-care, usual activities, pain/discomfort and
anxiety/depression. WHOQOL-BREF consists of four domains:
physical health, psychological and social relationships, and envi-
ronment. Two items were examined separately: question 1 (Q1)
pertained to an individual’s overall perception of quality of life and
question 2 (Q2) related to an individual’s overall perception of
his health.
Spearman’s co-relation coefﬁcient was used to assess co-
relations linking KBDQOL domain scores to the corresponding
EQ-5D and WHOQOL-BREF scores. The highest correlations when
comparing the scales that are supposed to measure similar
constructs were expected. The KBDQOL domains of physical func-
tion and activity limitation, pain and discomfort were hypothesized
to be similar withWHOQOL-BREF domain of physical health. EQ-5D
dimensions of mobility, usual activities, pain/discomfort were
expected to have a co-relation of at least 0.5 and higher, than for the
other KBDQOL domains. It was supposed that the KBDQOL domain
of mental health was similar to WHOQOL-BREF domain of
psychological health and EQ-5D dimension of anxiety/depression
would have a co-relation of 0.5, and higher as compared to the
other KBDQOL domains. It was hypothesized that KBDQOL domain
of social support co-related to WHOQOL-BREF domain of social
relationships having a co-relation of at least 0.4, and higher than for
the other KBDQOL domains. For KBDQOL domain of general health
which hypothetically relates to both physical and mental health,co-relations of at least 0.5 to WHOQOL-BREF domains of physical
health and psychological health, WHOQOL-BREF Q1 and Q2, and
EQ-5D VAS were expected. To evaluate discriminating power,
different groups by age, gender, education, marital status, and
degree of KBD using non-parametric tests (Kruskal Wallis) for
abnormal distribution were compared. It was hypothesized that
older patients, females, patients with lower education level, single
and widow patients, and those with higher degree of KBD would
have lower KBDQOL domain scores (worse QOL). The data was
analyzed using SPSS16.0.
Results
Instrument development
Content validity
Forty-eight patients and 29 health professionals participated
in this stage. Interviews and literature reviews identiﬁed 69
relevant items. FGDs and semi-structured in-depth interviews
conﬁrmed the content and face validity. The ﬁrst version of the
KBDQOL instrument was an interview-administered question-
naire of 37 items reported in terms of their frequency and
intensity.
The 11 domains including 69 items were physical function and
activity limitation, pain and discomfort, diet and sleeping, mental
health, body appearance, social relationship, responsibility for
family, social support, economic conditions, house condition and
environment, and general health.
Some items like “mental health”, and “body appearance” were
omitted from the domain according to the cognitive brieﬁng and
the rest of the items were merged in one domain “Mental Health”.
Some items in the domains “social relationship”, “responsibility
for family”, and “social support” were omitted and rest of the items
of the three domains were merged in one domain “Social Support”.
Some of the items in the “economic conditions”, and “house
condition and environment” domain were omitted and the rest of
the items of the two domains were merged into “Economics
Domain”.
The seven domains including remaining 37 items were physical
function and activity limitation, pain and discomfort, diet and
sleeping, mental health, social support, economics, and general
health.
Instrument validation
Sample characteristics
368 patients were recruited in six villages of KBD endemic areas
of Shaanxi province in China. Six patients who didn’t complete the
questionnaire (missing items > 20%) were excluded. The socio-
demographic and clinical characteristics of the 362 patients
showed that 177 (48.9%) patients were male, and 185 (51.1%) were
female. The average age was 56.1 years with a standard deviation
(SD) of 10 years, within a range of 28e80 years of age. The majority,
308 (85.1%), patients were married. 349 (96.4%) patients were
farmers. 145 (40.1%) of the patients had no schooling at all, while
115 (31.8%) had primary level, and 102 (28.2%) had secondary level
education. The distribution of the patients according to the severity
of the disease showed that 221 (61.0%) of the patients had ﬁrst
degree KBD while 125 (34.5%), and 14 (3.9%) had second, and third
degree KBD respectively.
Descriptive statistics of questionnaire items
The missing data of every item was lower than 11 (3.0%).
Responses were evenly distributed along the scale for most
items. Eleven items had an extreme response that was chosen by
H. Fang et al. / Osteoarthritis and Cartilage 20 (2012) 630e637 633more than 30% of respondents. Three items (Q5.1, Q5.2, Q5.3)
were deleted because of high ceiling effect (74.9%, 76.5%,
73.8% respectively). The rest of 34 items were analyzed using
factor analysis.Internal consistency
Factor analysis
A six-factor PCA solution (Table I) was retained based on scree
plot and eigenvalues. Factor loadings of ﬁve items (Q3.1, Q3.2, Q3.3,
Q5.7, Q6.4) were lower than 0.4 on any of the six factors. The reli-
ability analysis showed co-relation coefﬁcient between Q4.3 and
Q4.4 is 0.8356 (>0.80) so the Q4.3 was omitted. The six items were
omitted according to health professionals’ suggestion. The struc-
ture of six factors which were obtained by PCA did not change after
removal of the six items (Q3.1, Q3.2, Q3.3, Q5.7, Q6.4, Q4.3),
implying that the six items were not important. These six factors
explained 67.3% of the total variance.
The six domains (Table II) were physical function (seven items),
activity limitation (ﬁve items), support of society (four items),
economics (three items), mental health (ﬁve items), and general
health (four items). The total items were 28. Factor loading of the
item Q1.3 was greater on activity limitation domain than physical
function domain but it was put in the later according to its content
and experts’ suggestion. For the same reason, the item Q1.7 was put
in activity limitation domain, Q3.4 was put in physical function
domain, and Q4.1 was put in mental health domain. The other 24
items were put in the corresponding domains according to factor
loading. These 24 items loaded higher in their own domain than
another domain. The six domains which derived factor analysisTable I
Distribution and factor loadings of items of KBDQOL questionnaire according to PCA wit
Abbreviated item content of KBDQOL Factor 1
Physical
function
Q1.1 Going up or down one step of stairs 0.668
Q1.2 Kneeling down 0.783
Q1.3* Bending down 0.471
Q1.4 Walking 1 km 0.458
Q1.5 Walking 100 m
Q1.6 Dressing yourself
Q1.7* Doing heavy labor such as farm work 0.590
Q1.8 Doing light labor such as cooking
Q2.1 Pain in joints 0.816
Q2.2 Duration of taking pain killer in days 0.651
Q2.3 Morning stiffness 0.724
Q3.4* Frequency of sleeplessness
Q4.1* Feel happy
Q4.2 Feel contribution to family duty
Q4.4 Feel yourself is a burden to others 0.469
Q4.5 Feel blue mood
Q4.6 Feel embarrassed about bodily appearance
Q5.4 Feel that no one take care of you
Q5.5 Feel supported by your family
Q5.6 Hang out, chat with neighbors
Q5.8 Have someone help you when you need
Q6.1 Economy difﬁcult
Q6.2 Borrow money
Q6.3 Can’t afford treating disease
Q7.1 In general, how about your health? 0.411
Q7.2 Compared to the same age and gender people,
how about your health?
Q7.3 Compared to 1 month ago, how about your health?
Q7.4 In general, how satisﬁed are you with your quality of life
The table shows only the signiﬁcant loading of more than 0.4.
The six factors explain 67.3% of the total variance.
Abbreviated item content of the KBDQOL is not the whole items.
Bold numbers are the greatest factor loading.
* Item is put in another domain according to its content, while not greatest factor loaalmost coincidedwith the hypothesized seven domains. Cronbach’s
alpha for six domains were good, and ranged from 0.7705 to 0.8997
as shown in the Table II.
Testing the ﬁnal version of KBDQOL
Missing data
The missing data in all the three questionnaires was calculated
in terms of percentage of total data. There were 31 patients who
didn’t answer one or more of the 34-item KBDQOL instrument. The
total number of missing items were 41, amounting to 0.3% of the
total data of KBDQOL instrument. At retest, no itemwas missing, so
testeretest analysis was performed for 95 patients for all domains.
No item was missing in case of EQ-5D in either of the ﬁrst and
second interviews.
In case of WHOQOL-BREF 38 items distributed over 34 patients
were missing. Thus the amount of missing data was 0.4% of the 26
itemed WHOQOL-BREF. No item was missing in retest.
In all the questionnaires the total scores were calculated for 362
patients for all the domains by replacing the missing values with
mean values of other items. The other item chosen was the one
which was completed by at least half of the patients of the corre-
sponding domains.
Reliability analysis
Testeretest reliability and measurement error
Table II shows ICCs, SEM and SDC of all domains of KBDQOL. The
testeretest co-relation coefﬁcients (ICC) of the domains ranged
from 0.7286 to 0.9002. Four domains had excellent reliability, andh varimax rotation
Factor 2
Activity
limitation
Factor 3
Social
Support
Factor 4
Economics
Factor 5
Mental
health
Factor 6
General
health
0.408
0.536
0.703
0.817
0.782
0.484
0.751
0.666
0.588
0.812
0.642
0.698
0.729
0.714
0.720
0.522
0.647
0.764
0.893
0.811
0.653
0.716
0.651
0.658
ding.
Table II
Descriptive statistics, internal consistency and testeretest reliability of the domains of KBDQOL
Domains Items n Test Retest Difference
testeretest
SEM (95%CI) SDC (ind)
(95%CI)
SDC (group)
(95%CI)
ICC (95%CI) Cronbach’s
alpha*
Mean SD Mean SD Mean SD
PF Q1.1, Q1.2, Q1.3, Q2.1,
Q2.2, Q2.3, Q3.4
95 55.1 23.9 53.1 26.4 2.0 15.2 10.8 8.9e12.9 30.2 24.6e35.8 3.1 2.5e3.7 0.81 0.74e0.88 0.83
AL Q1.4, Q1.5, Q1.6, Q1.7, Q1.8 95 62.6 14.4 61.5 17.9 1.1 12.1 5.9 4.8e7.0 16.3 13.3e19.4 1.7 1.4e2.0 0.87 0.81e0.91 0.86
SS Q4.2, Q5.5, Q5.6, Q5.8 95 43.5 16.1 42.7 12.5 0.8 14.7 7.2 5.2e8.4 19.9 14.3e23.3 2.0 1.5e2.4 0.75 0.65e0.87 0.77
Es Q6.1, Q6.2, Q6.3 95 51.1 24.9 52.7 24.3 1.6 20.5 7.7 5.8e8.7 21.4 16.0e24.1 2.2 1.6e2.5 0.90 0.87e0.94 0.90
MH Q4.1, Q4.4, Q4.5, Q4.6, Q5.4 95 65.9 18.6 67.7 16.6 1.8 11.7 9.1 7.4e10.9 25.3 20.6e30.1 2.6 2.1e3.1 0.73 0.61e0.82 0.83
GH Q7.1, Q7.2, Q7.3, Q7.4 95 36.9 15.1 40.1 10.6 3.2 12.1 4.8 3.6e6.0 13.2 9.9e16.7 1.4 1.0e1.7 0.87 0.79e0.93 0.80
The total score of each domain was calculated and transformed into 0e100. 0 indicated worst condition, 100 indicated best condition.
PF, physical function; AL, activity limitation; SS, society support; Es, economics; MH, mental health; GH, general health; SDC (ind), SDC at the individual level; SDC (group), SDC
at group level.
* n ¼ 362.
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30.2 points at the individual level and from 1.4 to 3.1 points at the
group level for different domains.
Construct validity
Table III shows the construct validity. As expected, the co-
relations were at least 0.5 between KBDQOL domains of physical
function, activity limitation andWHOQOL-BREF domain of physical
health, and higher than for the other KBDQOL domains except for
general health domain. The co-relations were higher between
KBDQOL domains of physical function, activity limitation and EQ-
5D dimensions of mobility, usual activities, pain/discomfort than
for the other KBDQOL domains, and at least 0.5, except for the co-
relations between KBDQOL domain of activity limitation and EQ-5D
dimensions of mobility, and pain/discomfort. As expected, the co-
relations between KBDQOL mental health domain and WHOQOL-
BREF psychological health domain, and EQ-5D dimension of
anxiety/depression were at least 0.5, and higher than for the other
KBDQOL domains. For KBDQOL domain of general health, was
expected, the co-relations were at least 0.5 to WHOQOL-BREF
domains of physical health and psychological health, WHOQOL-
BREF Q1 and Q2, and EQ-5D VAS.
The Table IV shows the discriminating power of the KBDQOL. As
we hypothesized, the physical function, activity limitation, and
general health domains showed statistically signiﬁcant differences
between genders, ages, educations, marital status and degrees of
KBD. Discrimination was also good for the mental health domains
and economics domains between education, marital status, andTable III
Construct validity and Spearman rank co-relation coefﬁcients between the domains of t
KBDQOL-Physical
function
KBDQOL-Activity
limitation
WHOQOL-BREF Physical health 0.534 (**) 0.548 (**)
WHOQOL-BREF Psycological 0.353 (**) 0.350 (**)
WHOQOL-BREF Social relationships 0.324 (**) 0.310 (**)
WHOQOL-BREF Environment 0.176 (**) 0.151 (**)
WHOQOL-BREF Q1y 0.313 (**) 0.293 (**)
WHOQOL-BREF Q2y 0.350 (**) 0.290 (**)
EQ-5D Mobility 0.520 (**) 0.485 (**)
EQ-5D Self_Care 0.390 (**) 0.453 (**)
EQ-5D Usual activities 0.502 (**) 0.508 (**)
EQ-5D Pain 0.547 (**) 0.486 (**)
EQ-5D Anxiety 0.521 (**) 0.506 (**)
EQ VAS 0.652 (**) 0.584 (**)
**Correlation is signiﬁcant at the 0.01 level (two-tailed).
*Correlation is signiﬁcant at the 0.05 level (two-tailed).
The numbers marked gray color are spearman’s co-relation coefﬁcients between KBDQOL
EQ VAS: The EQ VAS records the respondent’s self-rated health on a vertical, VAS which
y An individual’s overall perception of quality of life or their health41.degrees of KBD. Therewere also differences between education and
marital status for economics domains and between genders for
mental health domain. No differencewas observed between gender
and age, society support and economics domain.
Discussion
Key validation criteria of a HRQOL instrument comprised:
content validity, internal consistency, testeretest reliability, crite-
rion validity, construct validity, and responsiveness37,42,43.
Content validity
The FGDs and the semi-structured in-depth interviews
conﬁrmed the content and face validity. The KBDQOL is the ﬁrst
disease-speciﬁc QOL instrument for endemic osteochondropathy,
KBD. To capture the impact of KBD as accurately as possible, HCPs
and a large number of patients, including patients of all the three
degrees were interviewed. The interviews were semi-structured,
and the patients and HCPs were not given a precise deﬁnition of
QOL so that the contents derived during the interviews reﬂected
the patients’ own perceptions of QOL and the impact of the disease
on their perceived QOL concepts, and HCPs’ observation about KBD
patients.
The majority of KBD patients were farmers living in the rural
area of Shaanxi province having no or primary education. Our
objective was to develop a questionnaire which could be easily
used in a low educated population in rural areas. Most of thehe KBDQOL, WHOQOL-BREF, and EQ-5D
KBDQOL-Social
support
KBDQOL-
Economics
KBDQOL-Mental
health
KBDQOL-General
health
0.156 (**) 0.441 (**) 0.517 (**) 0.684 (**)
0.189 (**) 0.393 (**) 0.572 (**) 0.503 (**)
0.051 0.281 (**) 0.478 (**) 0.367 (**)
0.235 (**) 0.388 (**) 0.387 (**) 0.378 (**)
0.259 (**) 0.344 (**) 0.391 (**) 0.652 (**)
0.242 (**) 0.312 (**) 0.403 (**) 0.583 (**)
0.116 (*) 0.310 (**) 0.408 (**) 0.405 (**)
0.093 0.265 (**) 0.382 (**) 0.365 (**)
0.156 (**) 0.347 (**) 0.406 (**) 0.356 (**)
0.309 (**) 0.410 (**) 0.472 (**) 0.316 (**)
0.196 (**) 0.498 (**) 0.614 (**) 0.424 (**)
0.263 (**) 0.506 (**) 0.600 (**) 0.538 (**)
domains scores and the corresponding domain scores of WHOQOL-BREF and EQ-5D.
measures health outcome as judged by the individual himself40.
Table IV
Discriminating power of the KBDQOL
n Physical function Activity limitation Mental health Social support Economics General health
Mean SD P Mean SD P Mean SD P Mean SD P Mean SD P Mean SD P
Gender Male 177 3.2 1.0 0.008 4.2 0.7 0.000 4.0 0.9 0.016 2.8 0.8 0.959 3.3 1.1 0.274 2.7 0.6 0.035
Female 185 2.9 1.0 3.8 0.8 3.8 0.9 2.8 0.8 3.2 1.1 2.5 0.6
Age (years) <60 229 3.2 1.0 0.000 4.1 0.8 0.000 4.0 0.9 0.091 2.9 0.8 0.120 3.3 1.1 0.465 2.7 0.6 0.006
60e69 91 2.7 1.0 3.8 0.8 3.7 1.0 2.7 0.8 3.2 1.1 2.5 0.6
70 42 2.5 0.8 3.2 0.8 3.8 0.7 2.9 0.8 3.2 1.3 2.5 0.6
Education No education 145 2.8 1.0 0.005 3.7 0.8 0.000 3.8 0.9 0.024 2.8 0.8 0.001 3.0 1.1 0.032 2.5 0.5 0.002
Primary 115 3.2 1.0 4.1 0.8 4.0 0.9 2.7 0.8 3.4 1.1 2.6 0.7
Secondary 102 3.1 1.1 4.2 0.7 4.0 0.8 3.0 0.8 3.4 1.1 2.8 0.7
Marital
status
Single 8 3.4 1.2 0.043 4.0 1.0 0.000 3.3 0.9 0.001 2.5 1.0 0.084 2.8 0.9 0.022 2.1 0.8 0.000
Widow 41 2.7 0.8 3.6 0.7 3.6 0.9 2.6 0.8 2.8 1.0 2.3 0.6
Married 308 3.1 1.0 4.0 0.8 4.0 0.9 2.9 0.8 3.3 1.1 2.7 0.6
Degree
of KBD
First degree 221 3.2 1.1 0.005 4.1 0.8 0.000 4.0 0.8 0.014 2.8 0.8 0.467 3.2 1.0 0.031 2.7 0.6 0.003
Second degree 125 2.8 0.9 3.9 0.8 3.8 1.0 2.9 0.8 3.3 1.0 2.6 0.6
Third degree 14 2.5 0.8 3.1 1.0 3.2 1.1 2.7 0.7 2.5 1.2 2.1 0.6
The scores range from 0 (worst) to 5 (best).
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KBD patients.
The sign and symptoms of KBD have been reported in some
studies, but none of the studies co-relate the clinical manifestations
of KBD with the disability of KBD patients, limitation of their daily
activities, and inﬂuence of the disease on their income, mood and
emotions from the perspective of the patients. In this study we
found that KBD patients often reported substantial activity limita-
tion, economic difﬁculty, and negative feelings. Physical disability
causes income loss, inﬂuences family life, and further inﬂuences
the family relationship. Therefore, it was not surprising to ﬁnd that
the ﬁnal KBDQOL questionnaire included several items related to
the daily activities, and a sense of burden to others, blue mood, and
economic difﬁculty.
When comparing the KBDQOL to the SF-36, some domains were
exclusive to the KBDQOL (e.g., social support, economics). Twelve
items were KBDQOL exclusive. Among the 12 physical function and
activity limitation items of the KBDQOL, only 66% and 50% were
part of the WOMAC and of the Lequesne’s index, respectively. Two
of them, raised by more than 40% of patients during individual
interviews, were completely new. The two items were: Q2.2 during
the past 30 days, “how often did you use pain killer medicines due
to joint pain?” and Q3.4, “how often did you suffer from sleep-
lessness during the past 30 days?”
Internal consistency
All 37 items of KBDQOL were put into hypothesized seven
domains according to their content; factor analysis was applied for
checking the uni-dimensionality of the domains. The factor analysis
showed 24 items loaded higher in their own domain than another
domain and the six domains which derived factor analysis almost
coincided with the hypothesized seven domains. Cronbach’s alpha
for six domains were good. These conﬁrmed a positive internal
consistency43.
Testeretest reliability and measurement error
The ICC values were adequate for all domains indicating
adequate testeretest reliability at the group level43. The SDC ranged
from 13.2 to 30.2 points at the individual level and from 1.4 to 3.1
points at the group level for different domains. Large SDC values at
the individual level in the current study were common ﬁnds for
patient-reported questionnaires39,44. This indicated that patient-
reported questionnaires could be problematic for use at the indi-
vidual level as they could not detect minimal but were stillclinically important changes. The SDCgroup, much smaller than the
corresponding SDCindividual indicated that KBDQOLwasmuch better
at detecting changes at a group level. Higher than three points in
group meant scores could be detected with 95% conﬁdence.Construct validity
As KBDQOL is the ﬁrst disease-speciﬁc QOL instrument for KBD.
There is no model instrument available for comparison. WHOQOL-
BREF was chosen because WHOQOL concept and framework was
used to deﬁne the domains associated with KBDQOL. The EQ-5D
was selected because it is often used to measure QOL of chronic
musculoskeletal disorders, with a well-validated measure29. The
co-relations of KBDQOL domains except for social support and
economics domains were good with the corresponding domains of
the WHOQOL-BREF. The co-relations of KBDQOL domains were
good or fair with the corresponding domains of the EQ-5D. This
indicated that the domains assessed were related but with
a distinct concept.
Although an inductive method was used in exploring the
perceptions of quality of life of KBD patients, the study lacks the
perspectives of the other stakeholders, such as patient’s caregiver
and the family members. Further research is necessary to test the
clinical responsiveness and applicability of KBDQOL across different
cultural context.Conclusion
This study developed a simple, practical, 28-item instrument-
KBDQOL to evaluate the disease-speciﬁc quality of the life of KBD
patients.
The KBDQOL questionnaire has demonstrated evidence of
content validity, internal consistency, reliability, and construct
validity, and it provides an objective tool for assessing quality of life
of KBD. It can be used in clinical trials and observational studies to
evaluate quality of life and intervention studies. As a KBD-speciﬁc
instrument, it is likely to be a more sensitive and speciﬁc than
the generic measures.Contributions
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